A novel dual specificity phosphatase induced by serum stimulation and heat shock.
To identify new members of a family of protein-tyrosine phosphatases (PTPs), of which VH1 is prototype, we screened a B5/589 human mammary epithelial cell cDNA library by low stringency hybridization with probes for the catalytic domains of the human VHR and mouse 3CH134 phosphatases. Two overlapping clones of 1.8 and 2.5 kilobase pairs were detected by 3CH134 but not VHR probes. Sequence analysis of the largest clone, B23, revealed a 2470-nucleotide open reading frame encoding a novel protein. Within the 397 amino acid sequence, the HCXAGXXR signature sequence for PTPs was located at positions 261-268. The closest similarities were to 3CH134, its human homolog CL100, and PAC-1, PTPs induced as early response genes to mitogen stimulation. Less relatedness was observed with VHR and VH1 dual specificity phosphatases of human and vaccinia virus, respectively. A bacterially expressed recombinant protein containing the catalytic domain of B23 showed significant but consistently lower activity than VHR in vitro. Among the substrates tested, B23 displayed the highest relative activity toward phosphorylated extracellular signal regulated kinase-1, suggesting that it may be a target for B23 activity in vivo. The B23 transcript was detected in a wide variety of normal human tissues, with relatively high expression in pancreas and brain. B23 was induced by serum stimulation of human fibroblasts as well as by heat shock with similar kinetics to those observed with CL100. Thus, B23 is a new human protein phosphatase which appears to be regulated in response to mitogenic signaling and at least some forms of stress.